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Primary aortic tumors are rare. Fewer than 40
cases have been reported in the world literature since
the initial report by Brodowski more than 100 years
ago.1 Most diagnoses have been made after post-
mortem examination. Several tumors recently have
been diagnosed from surgical specimens, reflecting
improvement in diagnostic modalities.2 Unfor-
tunately, most early case reports describe evaluation
with only light microscopic methods and without
determination of the histogenesis of the tumor.3
Electron microscopic and immunohistochemical
studies are now available to help classify more clear-
ly these tumors according to cell type of origin.
Most patients with primary aortic tumor found
at surgical exploration have died soon after the diag-
nosis.2 The short survival of most patients with this
tumor supports the poor prognosis among patients
with an aortic sarcoma. No patient in previous
reports has survived longer than 27 months.2 Fewer
than five cases of this specific tumor cell type can be
found in the literature. We report the case of a
patient with primary aortic intimal sarcoma of the
endothelial cell type who lived 8 years after the ini-
tial diagnosis.
CASE REPORT
A 69-year-old man had a 6-month history of worsen-
ing claudication in the thighs occurring at distances of
100 yards. There was also a 1-year history of impotence.
The physical examination was normal except for bilateral-
ly decreased leg pulses. Arterial vascular laboratory stud-
ies indicated severe aortoiliac stenosis. An aortogram
showed severe focal narrowing and plaque formation on
the distal abdominal aorta 1 to 6 cm above the bifurca-
tion (Fig. 1). The lesion was typical of aortoiliac athero-
sclerotic vascular disease confined to the abdominal aorta.
After a cardiac evaluation, the patient was taken to the
operating room where aortic endarterectomy was per-
formed on the distal aorta. The patient tolerated the pro-
cedure very well and was discharged home on the fifth
postoperative day. The pathology report revealed the ath-
erosclerotic plaque to be primary aortic intimal sarcoma.
The patient refused aortic resection during the initial hos-
pitalization. At routine follow-up examinations the
patient had excellent health. The impotence resolved, and
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the patient enjoyed a regular exercise program, including
tennis.
One year after the operation, the patient had recurrent
symptoms of claudication, including left thigh pain. An
aortogram demonstrated recurrence of the distal abdomi-
nal aortic tumor with extension into the origin of the left
common iliac artery (Fig. 2). A computed tomographic
scan showed no evidence of metastatic disease. The patient
underwent en bloc aortoiliac resection with replacement
with a woven Dacron graft. A segment of the inferior vena
cava was removed because of extension of the tumor into
this vessel. An expanded polytetrafluoroethylene (ePTFE;
Gore-Tex) patch graft was used to repair the inferior vena
cava. The patient was discharged home on the tenth post-
operative day. 
Six months after en bloc resection and graft replace-
ment, the patient was found to have stage B adenocarci-
noma of the prostate. He was treated with external beam
irradiation with complete resolution of the prostate tumor.
Several months later, left hip pain led to the finding of a
lytic area just below the greater trochanter in the left
femur. Biopsy of the area revealed metastatic tumor iden-
tical to the previously resected aortic tumor. The area was
treated with external beam irradiation to 6200 cGy and 60
mg doxorubicin hydrochloride (Adriamycin) given intra-
venously in the middle of the radiation treatment. Six
months later, areas of metastatic aortic disease in the left
acetabular area and left sacroiliac joint were treated with
radiation therapy. Four and one half years before the
patient died, an implantable epidural morphine pump was
inserted for chronic pain control. The patient died 7 years
after en bloc aortoiliac resection. The clinical cause of
death was sepsis from a perforated gastric ulcer and infec-
tion of a rod in the shaft of the femur. Permission for a for-
mal autopsy could not be obtained.
PATHOLOGIC FINDINGS
The aortic endarterectomy specimen consisted of
a large cylindrical mass of yellowish tan tissue mea-
suring 6.5 cm by 3.2 cm by 2.2 cm. The tissue was
in the form of a soft cast of the aortic lumen. The
intima was focally calcified. The aortic specimen
removed 1 year later consisted of the distal aorta,
both common iliac arteries, and periarterial soft tis-
sue. On the intimal surface, yellow nodules project-
ed into the lumen. Surgical margins were clear of the
primary tumor.
Results of light microscopic examination of both
specimens were identical. The histologic features of
the aortic tissue specimen have been reported previ-
ously.4 The tumor in both specimens was character-
ized by very anaplastic-appearing round or spindle
cells. The intima in the resected aorta in areas away
from the grossly identifiable tumor showed
endothelial atypia with piling up of cells in layers two
to four cells thick.4 The aortic endarterectomy spec-
imen was negative for mucosubstances at staining for
colloidal iron, mucicarmine, and Alcian blue.
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Fig. 1. Abdominal aortogram shows severe aortic occlu-
sive disease involving the distal aorta. The disease is focal
and limited to the aorta 1 to 6 cm above the bifurcation.
Fig. 2. Repeat abdominal aortogram shows recurrent aor-
tic tumor in the distal 3 cm of the aorta with extension
into the left common iliac artery.
Electron microscopic studies of both specimens
revealed undifferentiated mesenchymal cells with
numerous intermediate filaments. Desmosomes
were not identified. Weibel-Pelade bodies were not
found, and other endothelial differentiation was
lacking.4
Results of immunoperoxidase studies of the aor-
tic endarterectomy specimen were negative for ker-
atin, neuron-specific enolase, S-100 protein, and
epithelial membrane antigen. Immunoperoxidase
staining for vimentin and factor VIII–related antigen
was focally positive. Results of immunohistochemi-
cal studies of the aortic specimen were negative for
desmin, S-100 protein, lysozyme, epithelial mem-
brane antigen, myoglobin, common leukocyte anti-
gen, keratin, and Ulex. Focal positive staining was
reported for vimentin and factor VIII–related anti-
gen.4 The dysplastic areas of endothelium stained
positively for factor VIII–related antigen and
vimentin but negatively for Ulex.4
DISCUSSION
Malignant neoplasms involving the aorta are
uncommon and have a wide variety of reported his-
tologic diagnoses.5 Tumors that involve the aorta
most commonly occur as extensions of a local
tumor. Metastasis to the aorta from distant sites are
more rare than primary aortic tumors.6 Fewer than
40 cases of primary aortic tumor have been report-
ed in the world literature.1 The tumor may occur in
the thoracic aorta or more commonly in the abdom-
inal aorta.2 The tumor usually extends into major
branches. Middle-aged to elderly patients usually
have these primary aortic neoplasms at a male to
female ratio of 2:1.6,7 The most common presenting
symptom is abdominal pain or claudication.2 Pain is
frequently caused by local tissue destruction.
Visceral ischemic pain in the abdomen is related to
direct arterial obstruction of the origin of the viscer-
al vessel from the aorta or tumor emboli to the
mesenteric vessels.8 Claudication can occur from
distal arterial occlusion by tumor emboli, aortic
stenosis as occurred in this case, or aortic occlusion.
These tumors are classified according to their
site of origin within the aortic wall—intima, media,
or adventitia.6 Tumors that originate and involve
the intima grow into the aortic lumen, extend along
the aortic wall, or grow as polypoid masses.
Presentation of these intimal tumors is related to
the level of obstruction of the aortic lumen.
Thromboembolic metastases may occur from inti-
mal tumors to multiple sites throughout the body.
Vascular metastases to other large blood vessels may
mimic atherosclerosis and may not be resected en
bloc at the initial operation.8
The most common tumor of the aortic intima
occurs from myofibroblastic cells.2 Tumors of the
media or adventitia form mass lesions with intra-
mural or extramural extension. These lesions have
vague signs such as abdominal or back pain. They
occasionally produce systemic symptoms such as
fever or anorexia. They may also present as an aortic
aneurysm.9 Vascular symptoms occur only if there is
compression or invasion of the lumen with resultant
thrombosis or severe stenosis of the aorta. Only one
case of aortic sarcoma that presumably originated in
the media has been reported, and the patient had
pulmonary metastasis.10 The light microscopic his-
tologic patterns of the tumors have ranged from
anaplastic undifferentiated round cells, to spindle
cells in whorled patterns.4 Most of the reported
cases of primary aortic tumor are of the intimal
type.11 The intimal tumor occurs with multifocal
surface growth forming plaques and nodules local-
ized to the luminal surface that frequently obstruct
vessels or embolize to distant vascular sites. The pri-
mary tumor may extend through the aortic wall and
directly involve other structures, such as the vena
cava as occurred in this case. Metastases from all aor-
tic tumors are common and can involve multiple
organs and structures such as bone.
The malignant lesion may be found incidentally
after aortic endarterectomy is performed to relieve
ischemic leg pain caused by aortic obstruction.
Primary aortic tumors found during postmortem
examination can resemble atherosclerotic changes,6
especially if old thrombi are present. Aortic endar-
terectomy is a more technically demanding proce-
dure than aortic bypass; therefore aortofemoral
bypass is the more common surgical procedure.
Consequently most reported primary aortic tumors
have been found only at autopsy. If atherosclerotic
disease limited to the abdominal aorta and iliac arter-
ies is managed with aortic endarterectomy, as in this
case, the plaque removed at endarterectomy may be
submitted for frozen section evaluation if there is
clinical evidence of sarcoma.
The histologic pattern of both surgical specimens
from this patient were undifferentiated and anaplas-
tic. Most reported cases in the literature have been
classified only on the basis of light microscopic cri-
teria.1 Electron microscopic analysis has aided in
defining the cell of origin to be endothelial, myofi-
broblastic, lipogenic, or leiomyogenic.1 Immuno-
histochemical analysis of this tumor showed focal
positive staining for factor VIII–related antigen and
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vimentin from both the aortic and endarterectomy
specimen. Vimentin is present in most tissue of mes-
enchymal origin, including endothelium. Factor
VIII–related antigen is synthesized by endothelial
cells and therefore is specific for endothelium and
megakaryocytes.12 The relation of the tumor mass
to the aortic wall in both surgical specimens and the
presence of dysplastic changes in the adjacent
endothelium of the aortic wall, combined with the
positive staining for vimentin and factor VIII–relat-
ed antigen, strongly support the impression that the
origin of this tumor is an endothelial cell.
Several cases identical to this case have been
reported in the literature. An epithelioid cell pattern
was reported by Steffelaar et al.,13 Sladden,14 and
Kovalena and Press.15 The four tumors became
apparent as an abdominal aortic mass at the bifurca-
tion simulating aortic occlusion by atherosclerotic
disease in elderly men. The malignant nature of the
tumor was discovered only after histologic examina-
tion. These patients died in a relatively short time
with evidence of tumor metastasis to bone and
lung.13-15 One case was reported of an intimal
epithelioid sarcoma in the thoracic and abdominal
aorta with widespread vascular metastasis.16 Tiny
aggregates of tumor cells also were found within the
pulmonary vessels and appeared to replace or origi-
nate from endothelium.16
Human aortic endothelium is capable of regener-
ation. Histologic evidence is present that indicates cel-
lular abnormalities of the aortic endothelium increase
in severity with the age of the patient.7 The aortic
specimen in this case revealed areas distant from the
gross tumor had proliferating atypical endothelial cells
on the intimal surface.4 This supports the concept
that aortic intimal sarcomas of an endothelial cell line
are tumors of the elderly and are a gradual transition
of age-induced dysplasia to sarcoma.4,7
The long survival of this patient may be related
to the endothelial origin of the sarcoma. This partic-
ular cell type in similar cases13,14 has shown evidence
of metastasis only to bone and lung. The metastatic
disease to bone was controlled in this case with radi-
ation and chemotherapy with doxorubicin
hydrochloride. That this patient had no further evi-
dence of systemic metastatic disease over 5 years is
strong evidence for the effectiveness of external
beam radiation and chemotherapy with doxorubicin
hydrochloride.
Primary aortic sarcoma is usually found late in
the clinical course, except the intimal type with
obstructive luminal growth. Surgical management of
all aortic sarcomas is en bloc resection with clear
margins. Radiation and systemic chemotherapy are
effective therapy for all metastatic tumor sites. Pain
control can be achieved with a variety of methods.
An implanted epidural morphine pump produced
excellent results for this patient. With aggressive
early surgical therapy and postoperative radiation
combined with systemic chemotherapy for control
of metastatic tumor, the mean survival time of
patients with aortic sarcoma can be increased, as in
this case, from a reported average of 1.5 years.11
Abdominal aortic intimal sarcoma of the endothelial
cell type is a rare subtype of aortic sarcoma that may
be successfully managed if diagnosed early. Patients
with this tumor probably have a longer survival peri-
od and better prognosis than those with other types
of aortic sarcoma.
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